1. Introduction.2 Let G be a locally compact group, and let L be a Lie group. Let us denote by D the set of all continuous homomorphisms from G into L. By introducing the so-called compact-open topology in D, D becomes a complete uniform space. We shall call the uniform space D the dual space of G with respect to L in this paper.
When G is abelian and L is the group of rotations in the euclidean plane, D coincides with the character group in the sense of Pontrjagin, and it is well known that D is also locally compact. Here we would like to generalize the proposition to the nonabelian case. The purpose of this note is to prove the following two theorems: Theorem 1. Let G be a locally compact group, and L a compact Lie group. Then the dual space D is locally compact. Theorem 2. Let G be a locally compact group and L a Lie group. If there is a compact generating system in G, then the dual space D is locally compact.
Remark. If G is an infinitely generated free group with the discrete topology, and if L is a noncompact Lie group, then D is homeomorphic with an infinite product of copies of L and accordingly D is not locally compact. 
Notations.
We shall write 1 for the identity of the group in question. By a nucleus of a locally compact group we mean an open symmetric neighborhood of 1, whose closure is compact. Let G and L be locally compact groups, and D the dual space of G with respect to L. Let/ be in D. For a compact subset C of G and a nucleus E of L we put (/; C, E) = {tj g £ D and (f^g)(C) C E).
The set of all possible (/; C, E)'s of course forms a base for the neighborhood system of / in D.
Let L be a Lie group of dimension r. Let us introduce a canonical system of coordinates of the first kind in a suitable nucleus of L. By changing the scale if necessary, we may identify a nucleus E with an open euclidean sphere of radius 2: for a in E, there corresponds coordinates (au ■ ■ ■ , ar) so that ||a|| = {a\+ ■ ■ ■ +a2T)ll2<2. We denote 5(5) = {a| ||a|| <5} for 0<5^2.
By the definition of a canonical coordinate system of the first kind, ta = (toi, • • • , tor) forms a local one-parameter subgroup for -2/||a|| <¿<2/||a||, and if j is a positive integer less than 2/||a||, then a'=ja. 3. Proof of Theorem 1. Let G be a locally compact group, and L a compact Lie group. We retain the notations in 2. We know that (G-+L) is compact, and the identity mapping 7 is continuous and one-to-one from D into (G-+L). Let/ be an element of D. Since/ is continuous we can find a nucleus F of G so that/(F)C5(l/2). Take a nucleus £ of L so that 5(1/2)£C5 (1) Proof of (B). Let C1(7(E)) be the closure of 7(E) in (G^>L), Since D' is closed in (G->i) we have C1(7(E))C7>'-Let g be an element of C1(7(E)) and let E2 be a given nucleus of L. We may take w so large that 5(l/w) C£2. Take a nucleus IF of G so that IFn+^C V. Then for an x in W, x, x2, • • • , x"+1G V and so/(xi)_IA(xi)G£ for hEF and i=\,2, ■ ■ ■ , w + 1. Therefore h(xi)=h(x)iES(l/2)ECS(l). Hence by Proposition 2, Ä(x)G5(l/(w + l)). Since gGCl(7(E)), g(
GCl(5(l/(w+l)))C5(l/w)CE2, namely g(W)CE2, which implies that gG7(7J>). Thus we proved that C1(7(E))C7(7>)> and so 7(E) is closed. Proof. Let £ be a given nuclus of L. Let us prove the existence of a nucleus U of G so that x, xy£W, y£ £/ and g*£F imply that g*(x)~Jg*(xy)£E.
For this purpose let us first take an integer m, with S(t/m)(ZE, and a positive number e such that (2) Cl(5(l/2))5(e)2C5(l). Proof. We shall denote by (IF->Cl(S(l/2))) the topological space composed of all functions from IF into Cl(5(l/2)) with the product topology, and let us consider the identity mapping 7 from F\ W into (W-*Cl(5(l/2))), which is clearly one-to-one and continuous. Because (IF->Cl(5(l/2))) is compact, it suffices to prove that 7 is an open mapping and 7(E¡ W) is a closed set. 
